Evolutionary conservation of post-transcriptional 3' end adenylation of small RNAs: S. cerevisiae signal recognition particle RNA and U2 small nuclear RNA are post-transcriptionally adenylated.
The 3' terminal nucleotide of several human small RNAs, including Signal Recognition Particle (SRP) RNA, 7SK RNA, U2 small nuclear RNA and ribosomal 5S RNA was previously characterized and a fraction of these RNAs was found to contain a single post-transcriptionally added adenylic acid residue on their 3' ends. Here we report the development of a reverse transcription-polymerase chain reaction (RT-PCR) assay for determining and quantifying the extent of post-transcriptional adenylation of RNAs from different species. Using this assay, we found that a fraction of S. cerevisiae U2 small nuclear RNA and S. cerevisiae SRP RNA contain a post-transcriptionally added adenylic acid residue on their 3' ends. Sequencing analysis confirmed this adenylation to be post-transcriptional. Corresponding small RNAs in Xenopus oocytes also contained this post-transcriptional adenylation on their 3' ends. These data show that post-transcriptional adenylation on the 3' end of several small RNA molecules is conserved through evolution. Xenopus SRP RNA from both cytoplasmic and nuclear compartments contained post-transcriptionally added adenylic acid residue on its 3' end. In addition, the Alu portion of SRP RNA was adenylated, when injected into the cytoplasm of frog oocytes. These data show that this novel adenylating machinery, capable of specifically adding a single adenylic acid to the 3' end of some RNA molecules, is present and functional in both nucleus and cytoplasm.